Sir, There has been a growing interest in the role of the cerebellum in primary dystonia. Although this role is not yet fully understood (Sadnicka et al., 2012) , an elegant paper by Hubsch et al. (2013) in Brain showed that in writer's cramp, a form of task-specific primary hand dystonia, the cerebellum has lost its ability to modulate sensorimotor plasticity of the motor cortex. As part of their study, they used the paired-associative stimulation protocol, a transcranial magnetic stimulation-based intervention to induce motor cortex plasticity, combined with either intermittent or continuous theta burst stimulation (TBS) over the cerebellum. Neither form of cerebellar TBS induced any change of the paired-associative stimulation effect in patients with writer's cramp as opposed to control subjects. The authors hypothesized that this suggests that the cerebellum has lost its effect on some relevant sensorimotor integrative functions and/or that the continuously hyperactive state of the cerebellum renders it refractory to TBS.
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We wish to build on this by sharing our results of a cerebellar, single session TBS intervention study in patients with writer's cramp, specifically designed to address the question whether such an intervention has any effect on dystonia severity and writing performance. The reason for this was that, based on the growing body of evidence of this role of the cerebellum in dystonia, many have already speculated on the cerebellum being a putative target for neuromodulatory interventions in dystonia. More specifically, the quite robust finding of cerebellar hyperactivity in dystonia led to the idea that applying transcranial cerebellar inhibition might have therapeutic effects.
Ten patients (nine right-handed and one left-handed) with writer's cramp were included. All but one received both continuous TBS and sham TBS with an interval of 3 months, to exclude any carryover effect. The subjects were randomized between the two groups: first continuous TBS or first sham TBS. One patient only received the real stimulation. Two healthy individuals were asked to perform the same tasks as the writer's cramp group, mainly to see whether our kinematic writing analyses indeed detected the expected baseline abnormalities in the patients with writer's cramp.
Transcranial magnetic stimulation was delivered through a C-B60 figure-8 coil (MagVenture) connected to a Magpro-X-100 stimulator. First, the active motor threshold was determined over the hotspot, the optimal site of the magnetic coil for eliciting motor evoked potentials, in the right first dorsal interosseus muscle (or left in the one patient with left-sided writer's cramp). Active motor threshold was defined as the minimum stimulator intensity required to obtain motor evoked potentials with an amplitude of at least 200 mV in at least 5 of 10 trails while the subject maintained a low-level tonic contraction (10% of maximal voluntary contraction) in right first dorsal interosseus. We used the continuous TBS protocol, which has been proven to effectively suppress the cerebellum activity. Continuous TBS was applied at 80% of the active motor threshold over the hemicerebellum ipsilateral to the dominant hand (1 cm inferior and 3 cm lateral from the inion) during real stimulation. For the sham stimulation, the coil was placed $5 cm lower over the neck muscles. This left the cerebellum unaffected in previous studies .
Subjects were asked to do a series of simple writing tasks before and directly after TBS: (i) drawing circles with a 2-cm diameter (three times); (ii) drawing circles with a 0.5-cm diameter (three times); (iii) drawing circles with a 2-cm diameter followed by a continuous series of loops over a distance of 20-cm length (twice); and (iv) drawing circles with a 2 cm diameter followed by three continuous loops, a short lifting from the tablet and again three loops over a 20-cm length (twice). Previously, Zeuner et al. (2007) concluded that drawing circles was the best method to assess motor impairment in patients with writer's cramp. Subjects were encouraged to perform the tasks as fast as possible. The circles and loops were drawn with a standard-shaped, wireless, electronic, inking pen on normal sheets of paper that were placed on a Wacom Pen Tablet (Intuos 3). A custom-made program (developed at Donders Institute for Brain, Cognition and Behaviour, for Windows XP in Borland Õ Delphi 7) running on a Pentium-IV XP laptop was used for recording pen position and axial pen pressure. The sampling rate was set at 200 Hz.
All data analyses were performed off-line in Matlab [Version 7.8.0.347 (R2009a)]. Pen-tip displacements were filtered with a cut-off frequency of 10 Hz by a low-pass third-order Butterworth filter, which was applied in two directions. The filtered pen position in x-and y-coordinates and its filtered first and second time derivatives (i.e. velocity and acceleration) were displayed for visual inspection of all trials.
Analyses focused on the vertical movement as this is the main movement component in handwriting (Zeuner et al., 2007) . Therefore, pen movements were segmented into successive up and down strokes based on the maximal and minimal vertical position. Only strokes that had the required vertical size (i.e. 20 mm or 5 mm AE 25%) were selected for further analysis. The first stroke of a series of circles or loops of a trial was omitted for analysis.
For each stroke the following variables were calculated and used as dependent variables in the analysis: stroke duration (in s), trajectory length (in cm), mean velocity (in mm/ s), mean axial pen pressure (in N), and the number of vertical velocity peaks. Zeuner et al. (2007) used stroke frequency, but mean stroke duration provides the same information and can be more easily calculated for short series of strokes (such as in our fourth task). The number of velocity peaks per stroke was calculated by counting the number of zero crossings of the vertical acceleration for each stroke and dividing by two. A fluent stroke has a single velocity peak which is characteristic of fluent openloop performance. Therefore, the number of velocity peaks per stroke can be used as a measure of disfluency.
Analyses of variance (following a general linear model, with repeated measures) were conducted on the means over up and down strokes per trial separately for each of the dependent variables and apart for each of the four drawing tasks. Within-subject factors were Trial (there were two trials in each task, or we discarded the first trial in case of three), measurement Period (before or after stimulation) and nature of Stimulation (continuous TBS versus sham TBS). Statistical significance was set at P 5 0.05, but because of the number of variables we analysed, we applied a Bonferroni correction, after which significance was set at P 5 0.004.
Results are displayed in Tables 1-3, and Fig. 1 . The control group had, as expected, a lower pen pressure, a higher mean velocity and their writing was more fluent compared to the patients with writer's cramp, indicating that our writing analysis was able to detect relevant writing abnormalities (data not shown). Our goal was to examine whether continuous TBS over the cerebellum had any effect on writing impairment in writer's cramp. Basically, there were no significant differences in writing performance after cerebellar continuous TBS versus sham in our group of patients with writer's cramp. Although four of the parameters changed significantly after TBS (velocity in 20 mm circles and 20 mm loops discontinuous, pen pressure in 20 mm circles and disfluency in 20 mm loops discontinuous), this applied to both continuous TBS and sham TBS. These results are most likely the result of a learning effect that occurred, despite the fact that participants already performed the tasks required quite often before the actual experiment, or of a placebo effect.
One interaction effect (Table 2 , pen pressure in the 20 mm circles) seemed to be significant, but did not survive Bonferroni correction. Moreover, for this measure, the decrease (which would be an improvement) after sham TBS was actually larger than the decrease after continuous TBS.
Our results therefore indicate that a single session of cerebellar inhibition through continuous TBS has no effect on writing performance in writer's cramp. This is in keeping with the inferences made by Hubsch et al. (2013) based on their experiments, and our study could be seen as the more clinical counterpart of their study. In our study, we aimed to achieve cerebellar inhibition. A recent study by Sadnicka et al. (2014) explored cerebellar stimulation by using a single session of transcranial direct current stimulation (anodal versus sham) over the cerebellum in patients with writer's cramp. This also failed to modulate motor cortex plasticity. Although the focus in that study was on plasticity responses, they performed some clinimetrics of writing and this also remained unchanged. The authors, similar to Hubsch et al. (2013) observed a marked variability in plasticity responses in the patients, which complicates attempts to try and reduce exaggerated plasticity as a universally applicable treatment opportunity in this type of dystonia. In conclusion, although the cerebellum is clearly implicated in the pathophysiology of dystonia, non-invasively modulating cerebellar activity does not hold promise as a real therapeutic intervention, at least not in task-specific, focal hand dystonias such as writer's cramp. It might be that a single session of cerebellar inhibition is not sufficient to induce any measurable and sustainable change. A recent study with a sham-controlled, 2-week cerebellar continuous TBS intervention in cervical dystonia was able to detect a clinical improvement that was paralleled by changes in measurements of cerebellar-brain inhibition and motor cortex plasticity (Koch et al., 2014) . Patient selection might also be an issue, which should perhaps be based on individual plasticity responses. This chapter in dystonia research is therefore not closed yet. 
